A patient with severe mitral stenosis, after many years of severe disability due to heart failure, noted spontaneous improvement in symptoms. He subsequently developed Stokes-Adams attacks and was found to have complete heart Mock. He underwent cardiac catheterization and subsequently bad a mitral valve replacement and permanent pacemaker implantation. Hemodynamic studies at the 'time of catheterization supported the clinical impression that his slow ventricular rate was beneficial in the presence of his severe m i l d stenosis. This 60-year-old Caucasian man presented in 1955 to his physician with dyspnea on exertion, abdominal discomfort, flatulence, ankle edema and chest pain. He was in sinus rhythm with gross right heart failure. His venous pressure was markedly elevated; his legs grossly swollen and he had a 5 cm tender, pulsating liver. Auscultation revealed signs of mixed mitral valve disease with dominant stenosis. Tricuspid murmurs were not detected. Digitalis and diuretic therapy resulted in limited improvement only. Atrial fibrillation is known to have been present on electrocardiogram in 1981 but his ventricular rate was poorly controlled at approximately 120 per minute on crystalline digitalis glycoside (Cedilanid) 0.25 mg four times daily.
A patient with severe mitral stenosis, after many years of severe disability due to heart failure, noted spontaneous improvement in symptoms. He subsequently developed Stokes-Adams attacks and was found to have complete heart Mock. He underwent cardiac catheterization and subsequently bad a mitral valve replacement and permanent pacemaker implantation. Hemodynamic studies at the 'time of catheterization supported the clinical impression that his slow ventricular rate was beneficial in the presence of his severe m i l d stenosis.
t comes as a surprise when a patient with serious I cardiac failure reports abrupt and striking improvement in his condition, unrelated to any change in therapy. W e recently investigated such a patient and his findings form the basis of this report.
This 60-year-old Caucasian man presented in 1955 to his physician with dyspnea on exertion, abdominal discomfort, flatulence, ankle edema and chest pain. He was in sinus rhythm with gross right heart failure. His venous pressure was markedly elevated; his legs grossly swollen and he had a 5 cm tender, pulsating liver. Auscultation revealed signs of mixed mitral valve disease with dominant stenosis. Tricuspid murmurs were not detected. Digitalis and diuretic therapy resulted in limited improvement only. Atrial fibrillation is known to have been present on electrocardiogram in 1981 but his ventricular rate was poorly controlled at approximately 120 per minute on crystalline digitalis glycoside (Cedilanid) 0.25 mg four times daily.
He was lost sight of until 1969, when, after 14 years of digitalis and diuretic therapy with only partial relief of his symptoms, he noted spontaneous, sudden and marked improvement in both his dyapnea and his edema. Accordingly, he stopped all therapy and returned to his work as a blockman in a butchery. He volunteered that the vigorous pulsation in his neck stopped at the time of this remission in symptoms.
In July 1970, after a year of relative improvement, he presented with syncopal attacks. Physical examination showed him to have a very slow pulse, no evidence of heart failure, and murmurs of mixed mitral valve disease. ECG showed atrial fibrillation, complete heart block, and a regular idioventricular rate of 44 per minute. X-ray films showed a large heart with a prominent left atrium and dense mitral valve calcification.
A temporary transvenous pacemaker was passed into the right ventricle at the time of cardiac catheterization. Pulmonary artery pressures and cardiac outputs were measured at several artificially paced heart rates (Fig 1 ) . The pressure and saturation findings are listed in Table 1 . Cardiac output varied between 2.5 and 3.1 liters per minute at heart rates of 45 to 75 per minute. Mitral valve orifice area was calculated to be 0.68 sq cm and no mitral incompetence was demonstrable on left ventricular angiography. At surgery the mitral valve leaflets were found to be extensively calcified, with calcium extending into the septum. The valve was excised and replaced with a No. 4 Starr-Edwards prosthesis and a permanent pacemaker was implanted at the time of thoracotomy. His postoperative course was uneventful and he has returned to work as a blockman with grade 1 disability ( NYHA) at present.
Table l r a r d i a c Catheterisation Data

Catheter
Oxygen Position Saturation (%) In retrospect, this patient probably never had significant mitral incompetence. The systolic murmur was probably due to functional tricuspid incompetence resulting from right ventricular dilatation caused by mitral stenosis with secondary pulmonary hypertension. The disappearance of the pulsation in his neck which coincided with the sudden clinical improvement is thought to have been caused by a sudden reduction in tricuspid incompetence, secondary to a fall in mean pulmonary artery pressure at the time of the presumed onset of complete heart block, approximately a year prior to surgery. The effect of heart rate on mean pulmonary artery pressure and cardiac output at catheterization would seem to support this deduction, showing a rising cardiac output and a progressive decline in the abnormally raised mean pulmonary artery pressure with reduction in artificially paced heart rate (Fig 1) . This contrasts sharply with the behavior of the cardiac output and the mean pulmonary artery pressure in complete heart block in persons with otherwise normal hearts or in those with abnormal myocardial function.'
Tachycardia always reduces the time available in diastole for ventricular filling, and in mitral stenosis this compromises flow across the narrowed mitral valve with the result that pulmonary venous and secondary pulmonary arterial hypertension may result. This accounts, therefore. for the clinical deterioration which often results when a patient with mitral stenosis develops tachycardia,Z and the improvement which follows when the ventricular rate is slowed by digitalis in the presence of atrial fibrillation.
This patient illustrates the result of the unusual supervention of complete heart block with resultant bradycardia in a man with severe mitral stenosis and poorly controlled atrial fibrillation. Slowing of his ventricular rate is thought to have accounted for his dramatic symptomatic improvement and the findings at different heart rates at the time of cardiac catheterization seem to support this interpretation. It may also be argued that implantation of a pacemaker at the usual preset rate of approximately 70 per minute may worsen the condition of a patient with bradycardia due to complete heart block and unrelieved severe mitral stenosis. Such patients should not be paced at conventional heart rates without also undergoing surgery to relieve the mitral stenosis, or unless hemodynamic studies at the proposed pacemaker rate can be shown not to result in further elevation in left atrial and pulmonary artery pressures, and fall in cardiac output.
